Phosphatidylinositol 3-kinase mediates inhibitory effect of angiotensin II on sodium/glucose cotransporter in renal epithelial cells.
Effects of angiotensin II (ANGII) on regulation of sodium/glucose cotransporter (SGLT1) activity were investigated in LLC-PK(1) cells, renal proximal epithelial cell line. ANGII inhibited alpha-[14C] methyl-D-glucopyranoside (AMG) uptake into LLC-PK(1) cells in a dose-dependent manner. This inhibition was based on a decrease in maximal transport rate (Vmax) of AMG from 2.20 nmol/mg protein/15 min to 1.19 nmol/mg protein/15 min, although apparent affinity constant (Km) did not alter. In western blot analysis, protein level of SGLT1 in brush border membrane (BBM) was decreased by ANGII, although total SGLT1 was not altered. In the aspect of intracellular signal transduction, ANGII blocked the formation of cAMP. Pertussis toxin, an inactivator of Gi protein that control intracellular cAMP level, completely prevented the decrease of AMG uptake caused by ANGII. 8-Br-cAMP, a cell membrane permeable cAMP analogue, increased AMG uptake and protein level of SGLT1 in BBM. Both wortmannin and LY294002 that are phosphatidylinositol (PI) 3-kinase inhibitors, inhibited the SGLT1 activity, and also attenuated the effect of 8-Br-cAMP on SGLT1 activity. Those inhibitors prevented the 8-Br-cAMP-induced expression of SGLT1 in plasma membrane. We conclude that ANGII plays an important role in post-translational regulation in SGLT1. Inhibition of SGLT1 translocation is suggested to be caused by inactivation of protein kinase A and decrease of PI 3-kinase activity.